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s*r°l<H #*fl 7l^r 4*}-<y# ^5}-^ tiliE^l 3}j 7] ^{Semiconductor package 

having a changed substrate design using special wire bonding} 

£ 1 ^ J£ 2^ H^Sl BGACBall Grid Array, <>}*} 'BGA'b} ^!*r) ^ 

■ 4 

51 6tt ^SL^cf. 

S. 7 ^ £. 8£: *fl2 ^tr ^5L*ti ^ ^''i^-Sr 

100: 7l^ ( 102: «VE*fl ^ , 

104: ^7^, 106: 91 $ s\ s. sfl H, 

108: #41: sflH., 110: sfl.^ , 

112: ^^<y ^ojo] -a^ 114: ^7}^ 2]-oH M.^ 

• - 116: ^ ^M] (adhesive) , - • 118: #41:, - - 

202: ^7>^ ^-H2fl^.(^ll ^7i), 
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204: ^7H*fl2 -&3= ^70, 

206: A>-g-sl^l ^c]^ j<||2=, 

208: 4)5. ^7>s] afli ^§7i. 

<15> a. ^-igo. av^^ sfl?l*H ^rtb £.2.3., ^ ^l*MRr BGA sj) 7] *1 2}- ^-o] 

tfl^l 6)1 71 ^(Substrate)* «>S.^1 sfl^x]^ 7l£- #3*fl3. a>-§-§>^. *Y5.$\) 

<ie> 2|e#<H 3^3, sg-acl^ #*M11^8:, -3.7}*& 

(performance)^- At*-*>u1 &t}. <=»1 <=fl 4 el- SKE^l" 3fl7l*H] 37lfe- ^©.^4 . 

yV£*fl sflT'l^ 7flt « 0 >^-er #efl<2] DIPCDual In-line Package)*}- 4 
7]*HH TSOPCTh in Small Out-line Package), TQFP(Thin Quad Flat Package) ^ BGA^r 

<i7> ^-71 3.<3^#^ BGA^r 3|e 'HS.£{3L 91^ |37| sfl^KCSP: Chip 

Scale Package)* f^H 3.7)^ ^-Tfl* «^*>7fl #o]^a^ ^ -S^JE* <* 

<18> ole^tV BGA 4 71^1 tij-S^ll ^71^6) 7 ]£. ^^7fl7> 7]^£] B^^Eflo] cflA] 
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°fl, #e) 0 l^ = (polyimide)^ 7]&<% , ^3. o]^.6\%) °\$5\g. 4*!i# 0 l 

<i9> £ i 5J £ 2^ ^^^1 BGACBall Grid Array, °\*\ ' BGA ' 2} W). 2fl7l*l<3l ^ 

<20> £ i£ o]^^ A>4^fe ^^•y BGA . ^£olcf. ?l*r, BGA 4 

<2i> £ i-g. ^S}^, $ |o]3] ^ ^-^ (sawing process)* *H8*M . 4fl.°l=lS.^-Ej 7fl , 

1 ^€ *84^ «KE*ll ^(6)* °H A i 7l#(10Hl ^*M1 (Adhesive, 5)* 

°l-§-*H #71 ^(6)* -#7l 71^(10)^^1 ^^Kr cfol olEfl^l ^(Die 

Attach Process)* ^l*3tr4, 

<22> ^-71 71^(10)^1^ ^S.,©]ff^^l o]$3\3. 4^(14)1:01 ^-^(9)0.^^. 71 

&ao)Q -Hs "3^3 ji 8 7l^:(io)si ^oflfe -*cl-g-(i3)-4 ^^eH . 

HLth ©Jifl^S 4^(14)^1 ^3= (short)* ^l^Jl, #^#(13)*- -g-ol^Tll ^-^*>7l 
fl* «r^H(l, 11)7> 71^(10)21 ^ ^ *r£°fl 43" olrq. ^- 7l 7 )^.; 

do) "■tn^-(i2)fe #bm*ijm- #ef^^ oim^ sa^--. ^1 #51*11 . ^ - 

(6)ol 7 ^6\) Qo)o] ^ *H8«H #71 SKE^I ^(6)^1 4S.( n l£ 

*l)£r ^"71 71.^(10)^ ^§71(2,3)* AA ^^tbcf. 

<23> ©H^i, ^"71 71^(10) ^^fl *LE*H ^(6), ^Kgold wire, 4)* £l-*f 

^ o_^B\ £_3L?>}7} $\*V -g-^-( encapsulation) -g-^-^l(7)9j °fl^l 

"Ir— ^4^^- (EMC: Epoxy Mold Compound)* °l-§-SH 3l^*lH 7 }& . 
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(10) ^ofl 91^ 3«J=(8H1 #D|-&(l3)-g- ^^4. *M n| 0.5. *H=}- ^ 

(Singulation process)!- ^ BGA s()7l*]7r ^je^ (Strip) ^eflS. £M Slfe 

3* ^7fl^1 ^tfc §-^*Vcf. 2 ^ 3^8: ^><4 £-J= 

(bond finger) ^ nef^^L(ground)sf 3g^ ^ 7].^^^. 

<24> £ 2 £r ^ A>4*|-^. <Hti}*j°l BGA ^ ^l^i^ ^J£°l£K 

<25> £ 2* %^*>^, 7l^r(10')^r #G]o)ul = 2r Q~8r ^°1#(12) $H = *87)(2)M 

atWr Sl^S. 3fl^(i4)oi ^ofln> ig^^cf.. #3* ^£(8)^- 

#7] 7l^ ^^#(12)# 7fl^H M-^l^r #71 £ 1^ ^fv Af-g- 

*Rr BGA ^^l^l^r ^-<ytr ^21 4^ •^-^-S- ^ • 

^Sl^ ^d(gold wire)* 7V&171J1, 5^ 3*MH5-, 6^r 7^ ^*fl», 13 

<26> £ 3^r ^efl7l^oll ^l*i- ^-^1^* ^^s>7l ^1^1 £Al^ ^igsolc}. 

<27> T£*\ t £'3f ^-3:5}^ >£rg o} *j ofl A} A>-g-E)^ -§-^ ofl tfl ^ ^oj^. ^ ^ 

7)3- ^tp. 

<28> ^^(4)- ^(6)0)1 ^Aj^ 3f)c( pad)S Ai ^al^ ^-Eflofl 01^ si 

Stir 2)^3. ^*}7) &z}<>W. ^= ^71(2)^ 7l^(10)«^l sflH."^ 

^7} ^EL 3fl£L(4)2r ^(4)* -f-^H A^ ^Sl^r 4^(8)^ 7l 

^3iir sflH.^^ BGA 54 ^ aVEafl 2fl7l*lS] 5>l^-^^^fS * r -§-3 ^ #^^0] 
^-al-51^ 3fl£f ^%l*rCf. 5£tr °j4flS]5. ifi^(14)-°r 71^(10)^ #£ ^ *r^l 
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<29> Q] «hE.*ll ^(6)°lH Sa^r ^-f^ xfl7l]^ T^O-, 

^<HW, ^1 ^^-^ ti>£^ll ^3(6)* sfl^l^Hpackaging)^^^ 7}& 

(20)^1 Cl^>0] ^Al XflS. 7jAl^O]: ^-l}. ^"g^ 7l #ofl ^ A}$r$\ ^1 ^ 

^7K21)S+ #3* 3|)S.(22)7> $171 nfl-g^l 7>^3 oj-g-^ ^JEsfl 

2fl7)xll. 2fl7l^tb^, ^S. 71^(10)* ^741§>JI' Wl-g-^ ^^>Ji,'7l^oll . 

<3G> £ 3^ ^-f ofl^ .^fls. ^7>^ ^-=sfl^L(20)Sl- A>-g-^l = ^7K2r)«- 2^1 

^ £-^Rr3]^r ^-^17> ^^V, A>^-^1 ^ -g.£L ^§71(21)^ 2fl^# 

^3)3) 3.3X1111(14)^5- <^^*>7l7V ^Xl 7}&o] A}^^. . 

^ #^1" 4^(22)7} ^iflilS. 2fl€(14')l-o11 ^1*11 i^Sl<H SZ71 nfl^-ofl, Aj- 7 ) 

#cll- s)l = (22)l- A>-g-sl^l SH=r ^(21)^ <g^l- ^ &tf. 

<3i> cfAl ^>^, a>£^l ^(6HH **7§o) wvxg^ ^0.0]] 7 l^o} 7 )^- 

(10)* *}-%-*}^ ^(6)^1 Afls. ^7}£ ^-=3x1)^(20)^ A>-g-^] ^ ^cl-i: sfl. 

^-(22)».<a^*m SIS #7}^ nj|7> #o] oirq-. rc^A-l , ^71^°] ^-fofl 

ol^*7l^3 ^*V<y* ig^sH ^*(Micro-via hole)* ^7\S. *%^\°\°\ 
cf. ZLE}JI 01^2}. ^ 4#7l^o] ^oIlJE 7]^r9\ #( layer) ^7>» #7H 

<32> ol^*r ^-f , 71^ ^Tfl ^ Wl-g- ^ ^ISWl-g-ol ^7>£lJ7, 7 1 #<5] ^^0} 

^-^-*11^7l nfl^-ofl ^ lt fol£7> ^Hd], ^t\\ ^7j^ 7^* A}-g-s:H 4 
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<34> M: ^^^l O]-?-^} Sfrfe 71^^ *M]^r # 7 ] ti>£^ 2)] ^ *1 5>] *HS y <^* ^ 

• ^# ^ *]-§-] " ' : 

•<35> ^71 7)#^ 4^1* H^^r, *1 7j • % ^ 

l:^ = #-^&75Rr 7}&^, #7} 7}^ ^ofl ^"^M ^*Kv #7l «K£31 %M £r . 

#7l aVi^l. ^, #71 ^#3^ ^.o]o] ^JjL * >7}^ Sfolol ^-^Hr ^g- 

^1^,. #71 7|$ ^>2fl^l^ #7l ^\EL9\- !;-§- ^til€rfe. ^ ^ 

<36> *fll ^AHHl o^^ ; ^-71 ^7>^ £]-oH ^"jRr Af-g-El^ 

. 1- ^ = 1- <£#<5Rr ^iflSl^ *)U ^ ^§711- AflS #71 xfl.S 

<37> ^AHH <*l*}ig, #71 ^7>^ <2}-°l°l -g-^^r ^-g-Sl^l ^ #C"1 
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^^5. 3°1 ^^>cf. 

<38> ^°1 y>^-3]^- ^Aj^o)] ^S>^, #7] .7]&& ^#7l^, .71* -gj;-^ 

<40> ^-7] 4^ 7l#^ 4^1* ^*>7] *fll ^Hl» ^>i^l ^7] 

*1 *fl2:«<H^, ^ ^>-§-S)^l ^71.4 #^1- ^J=# 7l*ofl ^7>^ 

4°H ^^M" ^^^>7l ^tb *fll ^7\^ ^€-4. ^"71 7l* ^ofl i££#v^* -1: 

^V.-g-^H ^tb^. #7} &5L%] ^°1 7 ]*ofl HVS^l. ^ .^^Mv 

*>^*1 *fl2 £-i= ^7^1- a^Rr ^7}^ ij-olol ^«_Vcf. #71 tiV^fl 

^4, ^"71 sq-ololi- g^- ^(Encapsulation) ^# t^^}. #7} 7l 

* *HM ^cll: sflJEloll ^rH^ ^Hj[M=K . 

<«> #7l *1}1 £-J= ^7]^r A>-g-sl^l ^ 3%^<H- Afl^.^- ^ijS|_s afl^ o.^. <£ 

£* ^Tlol 3^-3}t}. 

<42> #7l CfS. 71^^ ^1* ^^>7l ^21 ^2 ^aHU- -g^ ^£^1 4 ?1 - 

'. *1 *HS^£, ^ ^rZZ. ^Bfl2l -g-J= ^.g.:. 

i^sRr 7l*-ir fall^.' ^"71 71* $H ti_V£^l ^ 3*MI» ^-g-sH ^ 
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*ti^-. #71 «V£*ll 7l^ofl aVi^] ^ ^.c^c^ a.c^g^^ 

"S^Hr ^^01 9±o}o] a o v 71 A>-g-£)^l ^ £.j= ^ST^Sf ^D^. <?M 
*V7l W ^7>€ -S-^* ^r^ltlrcf. ^-71 oVs^fl ^4, ^7) Qo)o]^ g fe .g. 

^-(Encapsulation) .^3* -*7) 7}.^ fclf sfl^sf 7) ^- is} 

^o\) ' -^W. -'• • 

<43> , ^>7l ^7}% 9}o]o] A>-g-^l ^ -S-JEL 7] <4 o]dfls)-^ SAW; 

A ^7] A>-§-^l ^ 5Tfl^ o]ifl3)S. 2flH* -^S. ^^Kr ^ol aV.^l. 

<44>.. 7)^°) 7\^% ZLtfljL ^]-g-*H «>£^ .^7lvS§ ^ %t7l 

afl^-ofl, 7)^.^1- ^7>Al 7]^1 ^0>^^s)-^ a>£^ 2fl 7) iff ; ^^-^ &UH., Afl,< 
S.^- 71^-. ^7]-0]^ . ^ASl^ ^lS^Wll- #0} ^ oljl, 71^^ 7l^.ZLCflS ; ' 

^•§-^71 nfl^-ofl ^7lofl ^A^t ^ SKr.^"^^ . 

<45> clSf, £^1* % V ^^ *HM*> ^*H« 4^7)3. 

t\. ZLSiH-, 0\^°\ #Xfl^. ^ofl^ 7flAl£l^ ^AH]i- ^g^- cq 7> 

*1 7}^ ^HflS ^^IH^ ^"^^ ^» ^3^71 #n afl^^r ?Htf. at!-, 

£ I^^H ^7>^ £}- 0 H o. 71^-oH^ ^§7i^ 5fl = l- <g^^> 

7l ^ ^ <2]-ojc>| ^-^ole}£ o]<Hl if-^ir 7fl^olcf. 

<46> Jl ^AHl: ^ ^Tj^gJ gjij) ^7>3 SO-QlcH g-^Jf# ttT-jEL*)! ^71^1 g 
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<47> ^|4 ^ £ 5r ^ t^^l *fll ^Al^ofl s]^ «V£^1 ^^1^1 31 =L *HS«o Vl 3* 

<48> . x£*\, £ 6# ^5}°! ^Aloflofl o]^. tiVE*)] sfl ^ ^ ^ 

<49> ^^l *f|l -a A] oil °fl W #51*11 .Sfl ^£r, ® A>4'5|^| ^ sg 

71 ^ #Dll- 3flc^- S^S}^ 71^(100), @ 71^(100) $W «KE*ll ^ 

(102), ® ^71-^5^1 ^(102)^1 £-H 3g^ # jg-^oi:-^. 

°1<H ^3^(112), © ^"71 A>-g-S)xl ^M. ^^04. cg^^ s%7\$c, #7] 

A>-g-S)^l ^ *fl2 = *§7i# "S^Rr M€ £^(114), (2) ^"71 

5-1^11 ^.(102), ^-71 ^^o] 04.0I0I ^«.(i 12 ) ^' a o v 7 | 04.01^ ^-^(114)«-. 

-g-OT-^ ^-^-^(Encapsulant , 210) ^ © Aj-7|. 7] ^-(100) ^eHM ^-.7] #^1- sfls 

4 #c|-i-(118)S ol^^l^. 

<so> ojtil^o] 04.01^ ^ o} 7fl ^ o. 71^(100)^1 JS7l(-S.4^ 104)^4, #51*11 ^ 

(102)^ £-JEL 2fl = (ll0)# ^-Ai(gold wire)S ^©l-t)-. g. t^H^r 

o]l]i& 7 ^^. ^o]X) t £3= ^E-^ ^^ ^B.^ <£^, 7)&S>\ cl7>o] ^<&o) 

a>;E*)l 2fl7l^i ^fl-¥-°l) 3E^4. ^oJHfe ^7>^ $H<H ^^(114)1 

^^>fe ^^£1- #^>^^1 ^^W. 
<51> o)^ t S. 4 tfl^l J£ 6^- #2:*>^A-1 igJ^Sj ^Alofloll o}^ y}-^] ^ ^ ^ o] 
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<52> £ 41- ^-S*>^, A]~g-£)xl = ^§71(204)^1 *fl2- *&7\S*, *HJ-£I*1 & 

^ #^1- afl3=(206)«- 7l^(100)<Hl ^7>^ 9\o]o\ %^f>\7] 

■^ll*S.-^^(208)# ^tr^r. ^-71 *fll ^7^(208)^ 7l ^(,100)* 

7>^> : 3£^ S^^l solder mask)7> ^s)*] 

<53> £ 51- ^7>o] ^6\] o)$\ ^ 7 >^ ^.c 3fl JEl ( 202 ) 7> *V£3l \^ 

(102)* ^*fl (adhesive, £6^ 116)*- ^>-g-§>^ #7) 71^(100) -^^M^cJ.. . o] 

'<H*1., uV£^] ^(102)^ 3X)]c (110)2^ 7l^r(100)S] ^7l;(104)» .^^>^- • 

30} <%o]o] ^^(ii2m ^*f^i, ^"71 Afls ^7>^ 7fli ^71(208)^-: A>-g-3 . 
*l am .^§71 (204) <?! ^12 ^TM- <a^Rr .SW<H :£.^(114)» 

. .... . . ' , . • ... .-. • 

<54> n^H, ^7} tiV^l ^(102)^1 ^7}Q = 2}) j=(202)^r A]~g-£]*1 ^ ^2 £-JEL 

C ' ' •• .... . : 

^7i(204), ^h7}& <$-o)o] ^^^-(114) £ Afls. jg^ ^(208)-!- a} 

-§-3*1 8fe 3fl^(206)2f <a^€cf. 4^*1, -5*H<H 7fl^-8- ^ 

<^fe ^M-€ ^^(H4)oil 7l§^ 7]#(100)* t)*\9l 3.tfl 

S. A>-g-*Hb 7>^Mcf. ^"71 ^7>^>o]ol -S-^(114)^ *M-* *§^Rr 3 

* <^]A)^ £A}^>^O.q-, 5£SL0\) C^ 7 fl %Aj^- ^ £ O^cf. 

<55> ItfBfA^ cff, 7] o]^* 71^- ^ ^ 7l^* A]~g-§ 7j-°ofl 7]^] ^g.^. 

(Micro-via hole)* Afls ^7>s|-^ t^}o] ^7^* z>}t) <&515l n?)*}^ $\?]$ 

^ ^ ^JELsL 4^^^ #5^1 471^]* ^ 7]^- t^o] ^ofl 

^IL^ ^#*r«l, ^£ 71^-i- Af-g-^- ^-o ^ 7H1 «v^^- ^ ol^ 
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-a- <3« ^ sm. 

<56> J£ 6-ir ti^, ^-71 ^3\-^r^r ^I^a] ^je. ^ J%'-£-= (EMC: Epoxy Mold Compound) 

2} •S-^1(210)S *}&*}<^ -g-^jL, 71^(100) Sj-^ofl *t1*(118)* -¥-^>Jl, 
^-Bfl^ «l£^] 3j)7lxHi ^ ^(Singulation process)* -^7flS ¥ 

°H, ^-71 ^-S-^oi ^-¥-(112) ^ ^7'm sH<H £-^(114)^ 3- 

^1(210)^] ^^fl . . 

<57> A2 ^AHi:'.oi^a|g, sBH^g^ oj^j) ^7>^ ^-q]^ g-^-g-j- ^fe ^-£^1 sH?l 
^ . 

<58> . £. 7 ^ J£ 8£- *\}2 ^^Hl°11 ^tb fc^l 2fl7l*l ^ £L ^S 1 ^* ^ • 

<59> m. ^2 ^aHI^ ^-^o] 7 }^=-^. s.*. «?lifls)s 5})^] a] <3-^ ^ 

<60> £ 7^- %2^>ig, 7l^-(300)<>fl ^(302)* ^^-JI £}- 0 H £^-g- 

°1 ^IH ^-71 A^l^ B*l^* <?13]2)5. sfl ^ (306)^.5. >H3. ^ ^ , a} 
-§-£j*l 3flH(316)^ £.£L ^71(314)1- ^ ^4. OL^ t t}^ ol 

#7>^5>Cf . S^oflAi ^-f-Ji 304^ o^av^o] ^.c ^7] Mr 7 >^7lJI > 308-8- ^#3*1 

<ei>- £ 8# , #7l A ^ B*l^, ^ ^ 3fl = (316)5)- Aj-g-s] 
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*1 ^ ^71(314)^4 ^ISflSlS. 5fl€l-# ^7}Q SM<H £-^(318) a^ 

nJ-eM. <y«3. 7l^r(306)# <>l-g-«H ^rji sfolol $.t2£ oj-g-f-b^.^ 
7]^ t^^ol 71^ ZLrflS A>-g-^- ^ o^rf. ^7>^ ^o]^ 

£-^(318)°] ^^S. ^^(306)^ ^o] 7 >^t!r ^H, # ^ 

3*1 (St itch) ^ -i-Cball) £-J=7> <g^€ ^ SU^r -S-o]^ sit}. ^ oiifl^s ^ 
H(306)£] ^3*l(Stitch) = £ l-(ball) ^7> $^Jg ^ &-g- 3 5=3 7>^ 

^>13£, ^3 ^7\S. <8>S«Hr «>^^.. 

<62> >y-7l afll ^ ^2 -^^Hl^l>Hfe 3$7]7} #31" 3fljEl3 w>^-^o)l 

# ajH3 o.s. -g^*}^. zl33, £-JEL ^7l7> 3flj=3 °H*ofl ^-fofl 

£ ^-Sr 3-g-*Rr 7Hr<5>3. 33*i, ^£ -*7l«: -aAloflofl.^^l 

S£°.^, 7l#^ A># vfloJH # £: 0 >3 7P^ 7^ 7-H1 ^Sfl 
[^3 

<63> Aj-^tb 3^, ^7>^ 3°H oj-g-^ 7 ] ^ ^j. 

Si ^^^°) *h£*fl *H3*1» *fl2:^5L3.*| , 33*fl 7l^ g 3# 7l 

^ A>-g-^- 7$°- 7}&d\] ^r##(Micro-via hole)* ^fls. ^7}*H 3 *f <?]-!- 

&J15I «V£^1 ^7l*l# ^713^ ^ &7l nfl-g-ofl *M|7> i^gs)-^ jfl?]*] 

1- ^ 5£3. 1-^(1, 7m 3*KI3 ^^<H] 4^3^ al-g-* ^#^-JL3L*| «V£*fl 

sfi333 ^l^al-g-* ^ &3. £3€ 71^* Af-g^ ^-O ^ 7 ]ofl 
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[^T 1 * 1] 

#7l 7}# ^fl^ ti>£^l ^; 

' ■■ . 

*f|2 ^7j» ;^^*>fe ^^f; 

#^r^ 4W(Encapsulant); ^ . ; .. : . .: 

$7] 7^ ^^^"^71 #tHl- sfl^sq- £^ #1=11:* ^«l*Kr ^^J^ 

[^*cf 2] 

^-71 71^-gr ^-ofl ^liflslS.. sfl^o] oi^ 7l^r<y ^-ir ^3 *Rr *K£*|| 

3] 

#7] 7j^ ol^^( d0U ble layer) 7].ft ^ ^7l^r( mu l.t i layer) 7l^ f^o)H 
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4] 

#7} 7}&£r ^^91 ^ ^ 2f 0 H 

5] 

[^j^ 6] 
7] 
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. #7l #;E*ll #7l 71^1 3*M1 (adhesive)* °l-§-*H 33* 

9] 

-'7>;s. <S#*H ^t^H*! 53* ^HJ-°5. *Rr #51*11 sfl7l*l. 
10] ■ 

#7l *fll £-JE=. ^§71^ ^ 3fl -t ^Eflo] ^ §Rr a]: • 

s)| 71^1. • 

111 

^>-§-sl^l S£tt ^7} ^ 4 = 1- S^Rf 7}&; 

#7l 7l# $H ^fl*! ^£^1 ^; 

#7l tiV^^l ^ 5fl = S4- #7) ^ ^711- ^^Rr ^#3^1 

#71 ^-g^l ^ 3fl£LS4- ^ifls}^ 3fl^4, #71 A>^-£]^ ^ 

^ 3g?\$H- oiifl^s hHH*]-^ ^^§>^ ^7>^ $M<H 

**1MI; ^ . . ... . 
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#71 7]# o>eflollAi #7] #cH- jfljs.^ 0*33 #r>H-# ^«1SH=- 3# J^-o.^.- 

SKE31 *n?i*i. 

["^^ 12] 
3lll^ofl 

>7] ^7>^ oldflsjs. Sfli^ £4ol^ -g^o] 7>^^ 

-g- l-^ AS. «>£^ 4?1*1. . • " 

MJ^S" 13] 

^ #^1- ^^-» i^-*Rr 71 ^ ^1^ £^-V- 

^7l 7)& $H1 #£31 3*MI* A>-g-^ JjLaj-eHr #31; . .' 

4>7l #£*ll. «-aV^ 7 l#ofl #5.31 ^ ^-^Sfl = ^- 7l^-S] ^-=^§7l# 

^^°J ^jo] -g-^, ^"71 AflS. ^71^ A>-g- £1^1 ^ 

711- <g^*>^ ^7}^ sq-olol #7fl; 

#7} #J£3l ^31)-, ^-71 s^H-I- ^ ^(Encapsulation) # 
31; ^ 

•.^■71 7l# Sfl = ^ 7l# #1=1* *flH°l) #Cll-i: ^ 

^ #31-1- ^-«i*m 3* *m #51*11 *n?i*i ^iis^. ; 

[^U- 14] 

3U3%H1 ^^i, 
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* A oM *fll €-2. A>-g-5|^ ^dl- 3flJE.<4 Afls^r ^iflSjS sfl^o.^. <£ 

15] 

*fll3iHl 5^*1, 
16] 

^7) ^7>€ <4°H ^ol JjLa}-^ ^ ^^ o]l^ ^ 

13 17] - ■ ■ . 

*Hl3%Hl SU^i, 

18] 

^•7] 7m $H #51*1] 3* *}&^ ^-a]-^ cj^i; 

A o V 7l *h£*fl ^jo] y-zV^ _ 7 ]^.6fl ^o] £jE=3j)j=<2}- 7}&B) ^B.^7]Mr <&^. 

^0)0] ^7} A>-g-£)^ ^ JgT^ ^dl- 3fl£f <^^}7) 
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i*M<H -£^-§- ^*Rr #31; 
#7} ^ 0 Ht- ^ ^(Encapsulation) *r<8*>fe <2 

31; ^ 

^-7) 7]# ^t-l-g: 2j)j^<4 7]^ 3fli=ofl #c1-i-^.^av 

19] 

»}18^1 SM*!, 

^r^^^;^* ^-^^-s. *Hir ^7i^i " : '•• 

20] • • • • 

^"71 ^7}& 9)-o}<^ A}^*) £.J= ^7]9\ <&^% 4€ 

^, #7l Af-g-S]^ ^ zfljE.^ <?1^S1S A-^ o^H- ^ > 

^^.5. 3^ tiV^^ll 2fl7l^l *flS« 0 >^. 
21] 

^7l 7l^ o}^%- ^ 4^ 71^: ^Bj}^ O]^ ^Ufo] ^ o_ 

£>ir ^S^l 3fl7l7.1 ^)]s« 0 v^. 

22] . .... 
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